(12) INTERNATIONAL AP^CATION PUBLISHED UNDER THE PATENT ^MPERATION TREATY (PCT) 



Al^pAl 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 October 2001 (11.10.2001) 



PCT 



^^pi 

lillliillllliiliiiHIliiliii 

(10) International Publication Number 

WO 01/74507 Al 



(51) International Patent Classification': 
37/16, B21D 26A)2 



(21) International Application Number: PCT/EPOl/04070 

(22) International Filing Date: 2 April 2001 (02.04.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



B21C 37/06. (81) Designated States (national): AE. AG. AL, AM, AT, AU, 
A2, BA. BB, EG, BR, BY, BZ, CA,.CH, CN, CR, CU, CZ. 
DE. DK, DM, DZ, EE, ES, H, GB, GD, GE, GH, GM, HR, 
HU. ID, IL. IN, IS, JP, KE. KG, KP, KR, KZ, LC, LK. LR. 
LS," LT, LU. LV, MA. MD, MG, MK. MN, MW, MX, MZ, 
NO, NZ. PL, PT, RO. RU, SO, SE, SG, SI, SK, SL, TJ, TM, 
TO, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 



(30) Priority Data: 
1014823 



3 April 2000 (03.04.2000) NL 



(84) Dcs^natcd States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL. SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ. MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY. DE, DK, ES. H, FR, GB, GR, IE, 
rr, LU, MC, NL, PT, SE, TR), OAPl patent (BF, BJ, CP, 
CG, a, CM, GA. GN. GW, ML, MR, NE. SN, TD. TG). 



(71) Applicant (for all designated States except US): CORUS 
STAAL BV [NL/NL]; P.O. Box 10000, NL-1970 CA U- 
muiden (NL). 

(72) Inventor; and 

(75) Inventor/Applicant (irorr/SonW: VAN GIEZEN, Mau- 

; rice, Gerardus, Maria [NL/NL]; Gravin Sophialaan 8, 

\ NL-21 14 DS Vogelenzang (NL). 

1 (74) Agent: HERMAN DE GROOT, Johan, Willem; Corns For two-letter codes and other abbreviations, refer to the "Guid- 
1 Technology BV, P.O. Box 10000, NL-1970 CA Umuiden once Notes on Codes cmd Abbreviations" appearing at the begin- 
\ (j4L)_ rung of each regular issue of the PCT Gazette. 



5~ with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 

amendments 



\ (54) Title: PROCESS FOR PRODUCING A TUBULAR COMPONENT 



< 
O 




® (57) Abstract: Process for producing a tubular component which comprises sections which are intentionally different from one 
Q another with regard to one or more aspects selected firom the group consisting of aspects including material, thickness, size, more 
^ specifically circumference or diameter, and the Uke. and hydrofoiming of the component, in which process the component is pro- 
!^ duced by tolling up a substanrially flat sheet, which flat sheet substantially corresponds to a flat blank of the mbular component 



I 10/240543 

K> DT12Rec'dPCT/PT0 0 2 OCT 2002 

FO^jlODUCING X TUBULAR COM]^[ENT 



r. 



The invention relates to a process for producing a tubular component which 
comprises sections which are intentionally different from one another with regard 
to one or more aspects selected from the group consisting of aspects includmg 
material, thickness, size, more specifically circumference or diameter, and the like, 
and hydroforming of the component. 

A known method for (de)fonning tubular components is the method known 
as hydroforming. In this method, the wall of a section of pipe is pressed against a 
shaped part or die under the influence of, for example, water pressure. The 
hydroforming technique is generally known and therefore requires no further 
explanation here. If the section of pipe is also to be bent, a bending action is 
carried out prior to and separately from the hydroforming, the bent section of pipe 
then being provided with the ultimately desired shape by hydroforming. In this 
way, it is possible to make numerous very complicated shapes which are used in 
engineering, for example in the automotive industry. 

Furthermore, it is known that it is possible to make the component to be 
hydroformed particularly suitable for certain applications by making the 
component not fi-om a section of pipe of uniform cross section and wall thickness, 
but rather assembling the section of pipe from various pipe elements which adjoin 
one another, are to be welded to one another and have, for example, wall 
thicknesses which (locally) differ from one another and/or a change in diameter. 
Pipe sections of this pipe are also known as "tailored tubular blanks". 

It is an object of the invention to provide another method for producing 
tailored tubular blanks of this type. 

In the process referred to in the preamble, this is achieved by the fact that the 
component is produced by rolling up a substantially flat sheet, which flat sheet 
substantially corresponds to a flat blank of the tubular component. 

In the context of the present application, the term rolling up is to be 
understood as meaning bringing together opposite edges of the sheet, in any 
suitable way, and joining these edges in such a manner that the hibular component 
formed in this way can be hydroformed. 

In this way, by starting from flat tailored blanks which are easy to make and 
rolling them up in order to convert them into tailored tubular blanks, it is possible 
to produce tubular components which can be successively hydroformed, for 
example a B pillar of an automobile made by hydroforming of a trumpet-shaped 
tube section which is made from a flat sheet part which has been cut in such a 
manner that it is in the form of a rectangle and trapezium which have been placed 
against one another. 




In particular, according to the invention the procedure is such that the flat 
sheet is obtained by joining together sheet parts which differ from one another. 

In doing so, it is possible to provide one part of the section of pipe, for 
example the part which is derived from the abovementioned rectangle, with a 
thickness which is different from that of another part, for example the part which is 
derived from the abovementioned trapezium. 

According to one embodiment, the joining is laser welding. 
By laser welding, it is possible to produce a join which is such that the 
component can be hydroformed without problems. 

Furthermore, there are advantages if a joining seam between the sheet parts 
which is formed by joining runs in such a manner that an angle which is included 
between an imaginary line through the start and end of the joining seam and the 
axis about which it has been rolled is not zero. 

This results in the joining seam between sheet parts and a joining seam for 
continuing the pipe section after it has been rolled up not intersecting one another 
at one point and thus not excessively weakening the pipe section at that point. 

In an advantageous embodiment, the sheet parts which differ from one 
another include a trapeziimi-shaped sheet part. 

The rolled-up pipe section then has a tapering or widening section, 
depending on the orientation of the trapezium. 



The invention will now be explained with reference to the drawing, in which: 



Fig. 1 


shows a pipe section produced by rolling up a flat sheet 




which is suitable for a B pillar* or a front rail* or a rear 




rail'; 


Fig. 2 


shows the same; 


Fig. 3 


is for a so-called shot gun; 


Fig. 4 


is for a frame side member* 


Fig. 5 


is for a seat fi^me* or a roof bow*; 


Fig. 6 


shows the same; 


Fig. 7 


shows the same; 


Fig. 8 


shows the same; 


Fig. 9 


is for a rail* 


Fig. 10 


is for a differential*. 



The figures clearly show what type of pipe sections for hydroforming it will 
be possible to achieve by starting from a flat sheet which has the shape and 
properties of the desired pipe section but in the form of an opened-out blank and by 
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rolling up this bla^, as it were, and making it into a continuous, hydrofortnable 
pipe section. 
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1. Process for producing a tubular component which comprises sections which 
are intentionally different from one another with regard to one or more 
aspects selected from the group consisting of aspects including material, 
thickness, size, more specifically circumference or diameter, and the like, 
and hydroforming of the component, characterized in that the component is 
produced by rolling up a substantially flat sheet, which flat sheet 
substantially corresponds to a flat blank of the tubular component. 

2. Process according to Claim 1, characterized in that the flat sheet is obtained 
by joining together sheet parts which differ from one another. 

3. Process according to Claim 2, characterized in that the joining is laser 
welding. 

4. Process according to Claim 2 or 3,. characterized in that a joining seam 
between the sheet parts which is formed by joining runs in such a manner 
that an angle which is included between an imaginary line through the start 
and end of the joining seam and the axis about which it has been rolled is not 
zero. 

5. Process according to one of Claims 2 - 4, characterized in that the sheet parts 
which differ from one another include a trapezium-shaped sheet part. 
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Process for producing a tubular component which comprises sections which 
are intentionally different from one another with regard to one or more aspects 
selected from the group consisting of aspects including material, thickness, size, 
more specifically circumference or diameter, and the like, and hydroforming of the 
component, in which process the component is produced by rolling up a 
substantially flat sheet, which flat sheet substantially corresponds to a flat blank of 
the tubular component. 



( ] FIG. 4 


■) ) ) 




) ): 


FIG. 5 J 



FIG. 6 




wo 01/74507 AfTTMAMOT ^ PCT/EPOl/04070 

PROCESS FOR pBdUCING A TUBULAR COMPOlflR 



The invention relates to a process for producing a tubular component which 
comprises sections which are intentionally different from one another with regard 
5 to one or more aspects selected from the group consisting of aspects including 
material, thickness, size, more specifically circumference or diameter, and the like, 
and hydroforming of the component. 

A known method for (de)forming tubular components is the method known 
as hydroforming. In this method, the wall of a section of pipe is pressed against a 
10 shaped part or die under the influence of, for example, water pressure. The 
hydroforming technique is generally known and therefore requires no further 
explanation here. If the section of pipe is also to be bent, a bending action is 
carried out prior to and separately from the hydroforming, the bent section of pipe 
then being provided with the ultimately desired shape by hydroforming. In this 
15 way, it is possible to make numerous very complicated shapes which are used in 
engineering, for example in the automotive industry. 

Furthermore, it is known that it is possible to make the component to be 
hydroformed particularly suitable for certain applications by making the 
component not from a section of pipe of uniform cross section and wall thickness, 
2 0 but rather assembling the section of pipe from various pipe elements which adjoin 
one another, are to be welded to one another and have, for example, wall 
thicknesses which (locally) differ from one another and/or a change in diameter. 
Pipe sections of this pipe are also known as "tailored tubular blanks". 

It is an object of the invention to provide another method for producing 
2 5 tailored tubular blanks of this type. 

In the process referred to in the preamble, this is achieved by the feet that the 
component is produced by rolling up a substantially flat sheet, which flat sheet 
substantially corresponds to a flat blank of the tubular component. 

In the context of the present application, the term rolling up is to be 
30 understood as meaning bringing together opposite edges of the sheet, in any 
suitable way, and joining these edges in such a manner that the tubular component 
formed in this way can be hydroformed. 

In this way, by starting from flat tailored blanks which are easy to make and 
rolling them up in order to convert them into tailored tubular blanks, it is possible 
35 to produce tubular components which can be successively hydroformed, for 
example a B pillar of an automobile made by hydroforming of a trumpet-shi^ed 
tube section which is made fh>m a flat sheet part which has been cut in such a 
manner that it is in the form of a rectangle and frapezium which have been placed 
against one another. 
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In particular, according to the invention the procedure is such that the flat 
sheet is obtained by joining together sheet parts which differ from one another. 

In doing so, it is possible to provide one part of the section of pipe, for 
example the part which is derived from the abovementioned rectangle, with a 
5 thickness which is different from that of another part, for example the part which is 
derived from the abovementioned trapezium. 

According to one embodiment, the joining is laser welding. 

By laser welding, it is possible to produce a join which is such that the 
component can be hydroformed without problems. 
10 Furthennore, there are advantages if a joining seam between the sheet parts 

which is formed by joining runs in such a maimer that an angle which is included 
between an imaginary line through the start and end of the joining seam and the 
axis about which it has been rolled is not zero. 

This results in the joining seam between sheet parts and a joining seam for 
15 continuing the pipe section after it has been rolled up not intersecting one another 
at one point and thus not excessively weakening the pipe section at that point. 

In an advantageous embodiment, the sheet parts which differ from one 
another include a trapezium-shaped sheet part. 

The rolled-up pipe section then has a tapering or widening section, 
2 0 depending on the orientation of the trapezium. 

The invention will now be explained with reference to the drawing, in which: 



Fig.l 


shows a pipe section produced by rolling up a flat sheet 




which is suitable for a B pillar* or a front rail* or a rear 




rail*; 


Fig. 2 


shows the same; 


Fig. 3 


is for a so-called shot gun; 


Fig. 4 


is for a frame side member* 


Fig. 5 


is for a seat frame* or a roof bow*; 


Fig. 6 


shows the same; 


Fig. 7 


shows the same; 


Fig. 8 


shows the same; 


Fig. 9 


is for a rail* 


Fig. 10 


is for a differential*. 



The figures clearly show what type of pipe sections for hydroforming it will 
be possible to achieve by starting from a flat sheet which has the shape and 
2 5 properties of the desired pipe section but in the form of an opened-out blank and by 



* Expression for an automotive pan 



wo 01/74507 PCT/EPOl/04070 

• 9 

rolling up this blank, as it were, and making it into a continuous, hydroformable 
pipe section. 
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1. Process for producing a tubular component which comprises sections which 
ai« intentionally different from one another with regard to one or more 

5 aspects selected from the group consisting of aspects including material, 

thickness, size, more specifically circumference or diameter, and the like, 
and hydroforming of the component, characterized in that the component is 
produced by rolling up a substantially flat sheet, which flat sheet 
substantially corresponds to a flat blank of the tubular component. 

10 

2. Process according to Claim 1, characterized in that the flat sheet is obtained 
by joining together sheet parts which differ from one another. 

3. Process according to Claim 2, characterized in that the joining is laser 
15 welding. 

4. Process according to Claim 2 or 3, characterized in that a joining seam 
between the sheet parts which is formed by joining runs in such a manner 
that an angle which is included between an imaginary line through the start 

2 0 and end of the joining seam and the axis about which it has been rolled is not 

zero. 

5. Process according to one of Claims 2-4, characterized in that the sheet parts 
which differ from one another include a tr^ezium-shaped sheet part. 
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